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1 Introduction

Document S2-021250 "Re-establisment of Preserved Real-Time PDP Context" has detected an uncompatibility between 23.060 and 25.413: RAB with maximum bit rate of 0 kbit/s (for both uplink and downlink) cannot be re-established contrarly to what 23.060 (section 12.7.4) seems to imply. We analyse below the 3 possible options identified by Siemens and propose a way forward.

2 Discussion

Solution 1: Change of RANAP: 

A RAB with 0 max bit rate, i.e. a RAB where data transfer is forbidden, is useless. So such RAB should not be established. In addition, this solution implies very late protocol changes, which is a big drawback. 

Solution 2: No RAB establishment with maximum bit rate of 0 kbit/s.

This is logical because such RAB is not useful. Maintaining the PDP context with maximum bit rate of 0 kbit/s is useful only in order to keep the IP address of the MS. When coming back to coverage the MS can modify the PDP to interactive, and would not need to re-register in some application server where it is known by the IP address.

Solution 3: no preservation for RT RAB

This was Nokia’s original proposal 3 years ago, but it was not agreed. Other companies assumed that a RT PDP context may be used to carry RT data as well as associated signaling (e.g. because UE or CN does not support secondary PDP context). So based on this assumption, we agreed to downgrade max bit rate to 0. It allows to release RT RAB without losing the IP address. So, when coming back to coverage, the MS could modify its PDP context and continue using same PDP context and IP address for associated signaling. It could be useful to re-establish the session, transform it in chat session, disconnect it properly, or just avoid a new registration with a different IP address in an application server. We believe same arguments as 3 years ago are still valid and old assumption should not be modified for R99.

4 Proposal

It is proposed to select solution 2 (a draft 23.060 CR is attached).
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Siemens has detected an uncompatibility between 23.060 and 25.413: RAB with  maximum bit rate of 0 kbit/s (for both uplink and downlink) cannot be re-established contrarly to what 23.060 (section 12.7.4) seems to imply. We analyse below the 3 possible options identified by Siemens and propose a way forward.


Solution 1: Change of RANAP: 


A RAB with 0 max bit rate, i.e. a RAB where data transfer is forbidden, is useless. So such RAB should not be established. In addition, this solution implies very late  protocol changes, which is a big drawback. 


Solution 2: No RAB establishment with maximum bit rate of 0 kbit/s.


This is logical because such RAB is not useful. Maintaining the PDP context with maximum bit rate of 0 kbit/s is useful only in order to keep the IP address of the MS. When coming back to coverage the MS could for example modify the PDP to interactive, and would not need to re-register in some application server where it is known by the IP address.


Solution 3: no preservation for RT RAB


This was Nokia’s original proposal 3 years ago, but it was not agreed. Other companies assumed that a RT PDP context may be used to carry RT data as well as associated signaling (e.g. because UE or CN does not support secondary PDP context). So based on this assumption, we agreed to downgrade max bit rate to 0. It allows to release RT RAB without losing the IP address. So, when coming back to coverage, the MS could modify its PDP context and continue using same PDP context and IP address for associated signaling. It could be useful to re-establish the session, transform it in chat session, disconnect it properly, or just avoid a new registration with a different IP address in an application server. We believe same arguments as 3 years ago are still valid and old assumption should not be modified for R99.
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Solution two is selected and the spec is clarified accordingly.
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not approved:

Specification text is not describing the case of establishing RAB with 0 max bit rate. It seems to imply that it should be re-established in a section which did not consider this case, but however it is nor possible with RANAP, neither desirable.


If this is not approved, various implementation will have to make assumptions, and cannot be compliant with the specifications.
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Other comments:
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UE behaviour is also clarified as the previous text indicated that the PDP context with 0 maximum bit rate should be re-establish which is not possible. The decision to de-activate or modify the PDP context is left to the UE, as the network cannot know if UE applications still need this PDP context. 



9.2.3.4
RNC-Initiated PDP Context Modification Procedure


The RNC can request the release of the Iu connection (see subclause "Iu Release Procedure") e.g., due to a break of the radio connection or due to user inactivity. After Iu Release the PDP contexts are modified as follows:


-
In the SGSN, for a PDP context using background or interactive traffic class, the PDP context is preserved with no modifications.


-
In the SGSN, for a PDP context using streaming or conversational traffic class, the PDP context is preserved, but the maximum bit rate is downgraded to 0 kbit/s (for both uplink and downlink) when the associated RAB is released. The SGSN sends an Update PDP Context Request (TEID, QoS Negotiated) message to the GGSN to set the maximum bit rate to 0 kbit/s in the GGSN. The value of 0 kbit/s for the maximum bit rate indicates to the GGSN to stop sending packets to the SGSN for this PDP context. The value of 0 kbit/s for the maximum bit rate indicates to the SGSN that this RAB shall not be re-established. CAMEL procedure calls shall be performed, see referenced procedure in 3G TS 23.078: CAMEL_GPRS_Change_Of_QoS. The procedure returns as result "Continue".


The following procedures shall be performed in the MS when radio coverage is lost:


-
For a PDP context using background or interactive traffic class, the PDP context is preserved even if RRC re-establishment procedures have failed.


-
For a PDP context using streaming or conversational traffic class, the PDP context is preserved, but the maximum bit rate is downgraded to 0 kbit/s (for both uplink and downlink) when the RRC re-establishment procedure has failed. After coverage is regained the MS should modify or de-activate the PDP context with maximum bit rate of 0 kbit/s (for both uplink and downlink).


9.2.3.5
RAB Release-Initiated Local PDP Context Modification Procedure


The RNC can request a RAB to be released through the RAB Release procedure on the streaming or conversational traffic class bearers without releasing the Iu connection when there is a break in the radio connection. After the RAB(s) release the SGSN shall modify the PDP context as follows.


-
In the SGSN, for a PDP context using streaming or conversational traffic class, the PDP context is preserved, but the maximum bit rate is downgraded to 0 kbit/s (for both uplink and downlink) when the associated RAB is released. The SGSN sends an Update PDP Context Request (TEID, QoS Negotiated) message to the GGSN to set the maximum bit rate to 0 kbit/s in the GGSN. The value of 0 kbit/s for the maximum bit rate indicates to the GGSN to stop sending packets to the SGSN on this PDP context. The value of 0 kbit/s for the maximum bit rate indicates to the SGSN that this RAB shall not be re-established.  CAMEL procedure calls shall be performed, see referenced procedure in 3G TS 23.078: CAMEL_GPRS_Change_Of_QoS. The procedure returns as result "Continue".


The following procedures shall be performed in the MS when radio coverage is lost:


-
For a PDP context using streaming or conversational traffic class, the PDP context is preserved, but the maximum bit rate is downgraded to 0 kbit/s (for both uplink and downlink) when the RRC re-establishment procedure has failed. After coverage is regained the MS should modify or de-activate the PDP context with maximum bit rate of 0 kbit/s (for both uplink and downlink).


The radio access bearer shall be released by the RNC only when RRC re-establishment is not any longer possible. Therefore the change happens simultaneously in the MS and in the SGSN.


9.2.5.2
Re-establishment of RABs


The procedure for re-establishment of RABs allows the SGSN to re-establish RABs for active PDP contexts that don't have an associated RAB.


The MS initiates the re-establishment of RABs by using the Service Request (Service Type = Data) message. This is described in subclause "MS Initiated Service Request Procedure".


When RABs for an MS that has no RRC connection needs to be re-established, the CN must first page the MS. The subclause "Network Initiated Service Request Procedure" describes this.


12.7.4
RAB Assignment Procedure


The purpose of the RAB Assignment procedure is to enable establishment of new RABs for a given MS and/or modification and/or release of already established RABs. When this procedure is executed and if there is any PDP context without radio access bearer assigned, all the radio access bearer are re-established, except the ones having maximum bit rates of 0 kbit/s (for both uplink and downlink). The same messages are used for the three mentioned actions and it is only the content carried by the messages that is different. The RAB Assignment procedure, which is shown below, is specified in 3G TS 25.413. The RRC protocol is specified in 3G TS 25.331.
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Figure 1: RAB Assignment Procedure


1)
The SGSN sends a RAB Assignment Request message to the RNC to establish, modify, or release one or several RABs. For each RAB requested to be established or modified, if the RAB is allowed for queuing and the resource situation requires it, the RNC may place the RAB in the establishment queue.


2)
The RNC establishes, modifies, or releases the appropriate radio bearers.


3)
The RNC returns a RAB Assignment Response message to the SGSN. If the request to establish or modify one or several RABs has been queued, the RNC will report the outcome of the establishment or modification in subsequent RAB Assignment Response messages. If the SGSN receives a RAB Assignment Response message with a cause indicating that the requested QoS profile(s) can not be provided (e.g., "Requested Maximum Bit Rate not Available"), then the SGSN may send a new RAB Assignment Request message with different QoS profile(s). The number of re-attempts, if any, as well as how the new QoS profile(s) values are determined is implementation dependent.
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